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[Lawrence Berkeley Nauonal L2l eraio)y,
— Bethel; WeRerR Pranart.

Lawrence Livermore National Caberatery
— Childs, Whitlock, Bennell, Laney.

Oak Ridge National Laboratory
— Ahermn, Meredith, Ostrouchoy, Pugmire.

University of Utah
— Johnson, Hansen, Silva, Pascuccil.

University of California, Davis
— Joy, Hamann.




s/isualrDatarAnalysIS: plays e cenbiel
Gl I the seientilic dISCoVER)
PrOCESS.

o SCIDAC (and other) science efiiorts

have unmet data understanding
needs.

— Domain-specific challenges

— |Large, complex data

— Emerging computational platfoerms

— Training, consulting/parterning, Support.




o EXisting; tiadiienal algertnms den HWolke
= HPE Challenees
— Humanicogniten challenges:

o \Welisten to our science: stakenolders: They.

\Wani:

1jo see and analyze relevant and scientifically;
Interesting data.

o .compute and see relationships between fields.
Perform these operations on very large data.
And on HPC platferms.

Want production-guality software, expert help (“fishing
instruction™).




o VieettherData Understandine Chalienge

—Adapt; extend; creale WheER ECEssany, ane
depley visualizatien and daia understanding
Iechnology e SCIDACZ andieiner DOE
SClence stakenolders.

— Accelerate scientific knewledge: discovery.

o Production-Quality and —Capalle
Software

— Provide production-guality visualization and
analytics software infrastructure for use at
DOE’s open computing facilities.




Successiulyeretghitmultplieproducis 1o
Marker

— Sgcience applications adept VVACEIF techinelegy as
community~widevistal dater analysisis/Winiiastructure.

— Stakehelders are veling with' thelrr feet.
Award-winning research

— Dozens of peer-reviewed field-leading journal articles

— Numerous Best-Paper awards

High (and positive) visibility within the SciDAC

and visualization communities. Il

)
Realizing vision of a successful SCIDAC Center / A TTRE

¥ |
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o PlEJehnrBElNIEBNIE) SCIDAC
Community AStiepRysSICS
ConseriumrPartnersiip; Incite
Awardee:.

o Accomplishments:

— New topological analysis technigues fe
studying relatienship between
parameters andl thelr effect.

— Joint publications with stakeholder.

e Science Impact:

— First-ever guantitative analysis large,
time-varying combustion simulation data
to study influence of turbulence on
Size/shape of combustion regions in
lean, premixed hydrogen flames.




PIEPhINCelellzaN(EEBNE)FSCIDAEC
AppliedrPartialifDiiierential
EQUalIenSs Center

Accomplishmeni(s)
—  Sefiware engineenng Lo “bring product to

market”. Performance improvements; interface
enhancements; file'readers; visual data
exploration techniques.

Science Impact

— Direct cost savings: APDEC no longer uses its
own resources (e.g., FTEs) to develop,
maintain, and support AMR visualization

software.
Ability to perform AMR visualization on large,

time-varying data, and using parallel platforms.
— Benefits propagate to all APDEC stakeholders.
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o PIESianWoeesiey(UESE)), Jonn Bell
(EENILE); AcdamrBurews (PHRCEien):
SCIDAC Community, AstrophysIcs
Consortitm

o Accomplishment

— Provide preduction-guality: AMR visualization
software; Including tuterials and suppori; to CAC code
teams.

¢ Science Impact

— Reduced complexity, increase in scientific
productivity. A single community-wide visual data
analysis application, which addresses needs of SN
modeling and spectral analysis, helps eliminate the
need to learn and use multiple visual data analysis
applications.




Variable: Total cloudiness

Climate, Part 1

s PRI DeanpWilliamSHIEENERSCIDAC
St SYSIEMS rer

s CommunIy @limate: Systemrivieael
Consontitim, PrirJenes (IEANID);  John
Drake (ORNL)

Accomplisnments
— Software engineering to transition
research prototype into proeduction code

within a climate community standard
visual data analysis system (VCDAT).

e Science Impacts

— New capability: 3D, temporal visual data
analysis is now part of a familiar
application, offers new dimensions for

WW\W. Vacainderstanding climate data.
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s PI'S/Prejects

= JCan (NechzX)y SCIDAC ER—IMEWOSK
Application fer Core-Edgeliranspori
SIMulatuens

o Accomplishment(s)

— [everage VACET investment in (1) AMR 8
visualization seftware and (2) fundamental

product to: market.”

¢ Sclence Impact

— New capability: production quality AMR visualization &
software infrastructure.

Cost savings: community-wide, production-quality
visual data analysis software infrastructure helps
scientists focus on science rather than visualization
s/w development.
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Accelerator Modeling

J AccorerJJeran‘r

— r\lgor]"rhrrs 2l Jrl OrOflllL[JOH—F]lIrIIJF/ /vv
mzere

partlcles) I multi=TB S|mulat|on data.

o Science Impact:

— Replace serial process that took hours with
one that takes seconds.

— New capability: rapid data exploration and
analysis.

e Collaborators:
— SciDAC SDM Center (FastBit)
WWW. VacelestitX (Accelerator scientists)




PRI DaverRandali(CSu)r SCIDAEC
Application: ReleeifCloudsiin Glenal

Climate

Accomplishments
—  [Dehug and eptimize: parallel /O 1o meet peromance

OlJECLIVES:
—  New visualization|infrastructure for icesahedraligrid.

Science Impact
Enable effective use ofi INCITE allocation at NERSC

Critical s/w! infrastructure to enable visualization and
analysis of ensemble runs of new global cloud models
Other Collaborators:

— NERSC Center staff

— Karen Schuchardt (PNNL)

ISLT7




o PlEJacouelinerChen (SNIE=CA),
IRCIierawandee:

o Accomplishmeni(s)

— Algerithms for feature
Segmentation, tiacking, and
analysis.

— Coe-authors on multiple papers.

o Science Impact(s)

— New capablility: first-ever ability to
see relationship between
Simulation parameters (e.g., level
of turbulence) and scalar
dissipation rate.

Sum of wing for segments with (y|0.4 < £ < 0.44) < y*
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EUSIen Paitnership
PIFS;
— Siephane Emier (PRPL)

SeungsHoe Kur(INTIU); JulianfCummings! @ITech)
Scolt Knger (lech-X), Jesh Breslau (PPPL)

BillFNevins (LLENL)
— Don Bachelor (ORNL)

Objective/Approach

— These diverse groups have many common needs. Our team
IS developing/deploying new capabilities to meet these
needs in production quality visual data analysis s/w.

Impact
— Enable new science insights in large, complex data.




o Jiliterals

— SCIDAEC 2008!
o \/iSlt; Visiiralls

— Siggraph 2008

o \/iSiiraills

— SCIDAC 2007
e Vislt, SCIRuUnN.

— PPPL, September 2008.
— CScADS Workshop, Summer 2008.
* Workshops
— Participation in IlUSV-sponsored workshops.




s ConagressmantJ: Viatnesen (D) Visitss\VACEIF AHIV
erearmraneul SCIDAC and thercrucialrelerplayediay

vistialization: i Scientific knewledge diScoveny.




s SCIDAE 20081 Viz
INIgIat
— lree People’s
Choeice” Awards

— One Honorahle
Mention

— Stakeholder(s) win
People’s Choice .
Awards USIng VACET Ards [!I;.'.R'iﬂl':.lfi}!:'.[i-!-ll O
S/W it ”-i!;'ﬁi:w:-'-'l:ﬂ f‘jrn."i‘_:!wr:{
] ' ribution Lata
e Tech-X: Accelerator

e LLNL: NIF ﬂ_...‘:—'-....

Acourgts ancl EMhcesn Inbagral Surtaces Tor Flow Visaltbrtion
il oy

C Gty b Evwiwes, B, Trooche, @
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s APPEC adepis  Visitior predicion=auality
ANVIRNVISUalization

A=

File Edit Wiew History Bookmarks Tools  Help

L-L_,n.-v c x fﬁ (D |http:,l',l'seesar.lbl.gu:nv,l'anag,l’chombo,l'chumbovis.html {:'[' *| |'|chumbuvis

Most Yisited ’ Getking Started @ Latest Headlines

B chombovis

Vizlt has superseded ChomboVis as the wisualization and analysis tool of cheice to Chombo (ANE) HDFS datazets. ChomboVis 15 no
longer being maintained or developed Chombo users are strongly encouraged to download, mstall, and use Vislt. Development of YisTt
for Chombo AWE datasets iz ongoing and future releazes of Vielt should provide addiion finctionality for Chombo AWE datasets,

The development of Vislt for Chembeo datasets is being done by VACET (Visualization and Analytice Center for Enabling Technologies),
STATUS: No longer being maintained or developed (see abowe),

Contact ChomboWVis Development Team

Eeturn to ANAG Home Page




o John BellF(CENILE) at ther Spring 2006
Community Astrophysics Consertitm
Veeting:

— “You'd have 1o he crazy to use anytning ether

than Vislt for AMR visualization™

— Adopted by the CAC for use acress the
project
o Bell’'s is the primary SN modeling code
o Spectral analysis groups also moving to Vislt.




o John Cany (Fech-X)

— Viaking Concerea enort ermigraie EACENS
and UuMEreuUs ether iech-X efiorts o Visit:

— Generated an animatien using Vislt that

WOR an award at SCIDAC 2008,

— Contributing te Vislt in the ferm of file
loaders (VORPAL loader).

— Using Vislt-generated visuals in day-to-day
science activities and for special events
(e.g., upcoming review).
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st JacquelinerChen (SNIE=ECA)

— AHERFSEIDAEC 2008
Presentalen: Eorrtielirst
time; lfcanisee ...”

— She hires a post-adoge fiom
VVACET 1o werk exclusively on
CONtINUING| thIS project.

o Bronson Messer (ORNL)
(Working with' Teny.
Mezzacappa)

— All'visuals in his SciIDAC 2008
presentation done using
VACET technology.
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_ots| ol data.
— \WherenwiliNtpersiored?
— Parallel /©:

Data models and! formats.

— “Babel” effect will result in Increase In cost,
decrease In efficiency.

EXisting visualization and analysis
architectures won't scale.

Usability: Existing visualization approaches
vulnerable to “visual cognition” test.




ProdUCInGg peSItve scientificlimpach acioss
many disciplines.
Strong scientific community: sUpport.

Awara-winning research.

Wildly successiul, exemplary performance
as a CET.







